Sulprostone, a synthetic prostaglandin with potent uterotonic action, has been shown to have a low complication rate in a large series. We present a case in which a bolus intravenous injection of sulprostone 30 µg was administered to treat postpartum haemorrhage during caesarean section. The 38-year-old patient with no previous cardiac or smoking history developed complete heart block, ventricular fibrillation and subsequent asystole. Cardiopulmonary resuscitation was successful after 45 minutes. Post resuscitation there was no myocardial infarction and she had complete neurological recovery. We postulate that the bolus of sulprostone resulted in possible coronary spasm that resulted in cardiac arrest.
Sulprostone (Nalador ®, Schering AG) is a synthetic prostaglandin analog used for inducing uterine contraction 1, 2 . In large series, good tolerance of the drug has been shown with a very low complication rate. The most severe complication is myocardial infarction secondary to coronary spasm with a frequency of 1/20,000 usually in smokers and women above 35 years of age with cardiovascular disease 1 . We present a case of cardiac arrest during general anaesthesia for lower segment caesarean section (LSCS) after intramyometrial and intravenous sulprostone administered for post partum haemorrhage.
CASE REPORT
A 38-year-old primagravida was admitted at 30 weeks gestation for severe pre-eclampsia. She had a past history of essential hypertension controlled previously with methyldopa 250 mg three times daily. She was a nonsmoker with no known previous history of myocardial disease. On admission, her blood pressure (BP) was 220/130 mmHg. She had headache, pitting oedema, brisk reflexes and proteinuria. Her symptoms and blood pressure were successfully controlled with intravenous hydralazine and diazepam. Haematological and biochemical results on admission were normal.
Five days after admission she was noted to have decreasing urine output and rising blood pressure in spite of treatment. A decision was made by the obstetrician to deliver the baby via a lower segment caesarean section. Preoperatively, she was conscious and rational with a blood pressure of 210/140 mmHg in the operating room. There was no coagulopathy and the full blood count and biochemistry were normal. A right radial arterial cannula was inserted under local anaesthesia. The patient was started on intravenous sodium nitroprusside via a peripheral line, titrated to control the blood pressure to around 140/90 mmHg. Rapid sequence induction with thiopentone 250 mg IV and suxamethonium 100 mg was carried out and she was intubated with a size 7.5 mm endotracheal tube. Anaesthesia was maintained with N 2 O:O 2 at 2:2 l/min and isoflurane 0.5%. A 1450g baby was delivered 15 minutes after induction and fentanyl 100 µg IV and syntocinon 10 units IV administered on delivery. The haemodynamics up to this point were stable at 140/80 mmHg with a pulse rate of 100 to 120/min. After successful delivery of the placenta the uterus was noted to be lax despite ergometrine 0.4 mg and syntocinon infusion started at 9.6 units/hour. There was bleeding from the placental bed of more than two litres within five minutes. The blood pressure decreased to 70 mmHg systolic but improved with three litres of Gelafundin® (B Braun, Malaysia) 1.5 litres of 5% plasma protein fraction (PPF) and 2.4 litres of whole blood. Intramyometrial sulprostone 500 µg in total was administered at seven different points anteriorly to stimulate contraction. In addition intravenous suprostone 30 µg was given over a a period of five minutes.
Approximately seven minutes after the administration of intravenous sulprostone, the EGG rhythm changed from sinus rhythm to complete heart block and then asystole within approximately two minutes. Closed cardiac massage was started together with administration of adrenaline IV. For the next 45 minutes the rhythm varied between asystole and ventricular fibrillation. A total of six DC shocks, adrenaline 33 mg, calcium chloride 60 ml (10%), atropine 3 mg and sodium bicarbonate 250 ml (8.4%) was administered during this period. A decision was made to do a subtotal hysterectomy as it was felt that the bleeding from the uterus was unlikely to stop. This proceeded successfully whilst the patient was being resuscitated.
After 45 minutes of circulatory arrest a right internal jugular venous cannula was inserted. The cardiac rhythm returned to sinus tachycardia when adrenaline was administered via this route. A blood pressure of 110 mmHg systolic was maintained with intravenous dopamine 10 µg/kg/min.
The patient was transferred to the intensive care unit. During transfer, she had a grand mal convulsion which was controlled with intravenous diazepam 10 mg. She was ventilated with satisfactory blood gases on an inspired oxygen concentration of 40%. She had sinus tachycardia of 140/min with the systolic blood pressure was maintained between 80 and 120 mmHg with dopamine support, blood and fresh frozen plasma transfusions. The ECG showed widespread ST depression with sinus tachycardia. Cardiac enzymes were within normal limits. The chest X-ray was unremarkable. She was extremely restless requiring sedation with intravenous thiopentone 75 mg/hr. Her pupils were 3 mm in diameter, equal and reactive to light. CT scan showed cerebral oedema. She had coagulopathy from massive blood transfusion (platelets 95,0000/min 3 , prothrombin time 19.4s, partial thromboplastin time 72.4s, fibrinogen 1.67 mg/ml) and this was corrected over the next four hours with fresh frozen plasma (FFP).
Her abdomen became gradually distended with minimal output from her drains and she became oliguric. She required colloids, blood and blood products to maintain haemodynamic stability. A second laparotomy was performed 20 hours after the first operation to secure haemostasis. Bleeding from the omentum was controlled and the patient became more stable haemodynamically. A cardiologist was consulted and he did not think she had significant coronary artery disease. She was weaned off her sedation and respiratory support the following day. She was alert and cooperative with no recollection of what had occurred over the previous three days. There was no neurological deficit and she was discharged from intensive care on the fourth postoperative day and from the hospital on the thirteenth postoperative day. She made an uneventful recovery and returned to her usual work a month later. No cardiac investigations were performed.
DISCUSSION
This 38-year-old female with severe pre-eclampsia suffered a cardiac arrest during anaesthesia and had cardiopulmonary resuscitation for 45 minutes before spontaneous circulation returned. Though initially showing effects of cerebral hypoperfusion, she recovered within three days and was discharged from the intensive care unit and hospital with no apparent deficit. This could be attributed to her age, cause of arrest or immediate institution of resuscitation in the operating room with adequate trained staff and equipment [3] [4] [5] .
The time sequence suggests that the most likely cause of the arrest was intravenous sulprostone 30 µg administered in addition to the intramyometrial sulprostone 500 µg for stimulation of uterine contraction. Contributory causes may have been haemorrhagic shock, electrolyte abnormalities, hypothermia (from massive blood transfusion) and possibly coronary artery disease. The blood pressure was 110 mmHg at the time of onset of heart block. The post resuscitation haemoglobin was 6.5 g% and arterial blood gas analysis showed pH 7.203, P a O 2 114 mmHg, P a CO 2 44 mmHg, with electrolytes within normal limits.
Sulprostone is widely used for induction of termination of pregnancy in the first and second trimesters, menstrual regulation, evacuation of the uterus in incomplete or inevitable abortion as well as for inducing labour after fetal death in utero [6] [7] [8] [9] . Its use in the treatment of post partum haemorrhage from uterine atony has also been described by various authors [10] [11] [12] . The manufacturer's recommended dose for this pur-pose is 500 µg IV over 120 minutes but the rate administered may be doubled "briefly" if post partum "bleeding does not cease or decrease markedly" 13 .
Large scale studies have shown good tolerance of the drug in combination with mifepristone at doses of 125 µg to 1 mg intramuscularly, complications being uterine cramps (1.6%), malaise (1.2%), fatigue (1.1%), headache (1.0%), skin rash (0.2%), vaginal discharge (0.2%), isolated fever (0.3%), endometritis (0.2%) and salpingitis (0.03%) 1 . The most severe complication is reported to be myocardial infarction secondary to coronary spasm with an estimated frequency of 1/20,000 1, 14, 15 . This had led to the French health authorities imposing restrictions on the use of sulprostone in smokers and women above 35 years of age with suspicion of cardiovascular disease. The recommended maximum safe dose of intravenous sulprostone is 500 µg/h (8.3 µg/min) 13, 14 .
The patient had complete heart block and asystole after 500 µg of intramyometrial sulprostone and an intravenous bolus of 30 µg sulprostone over five minutes. She had no history of smoking or cardiovascular disease. As there was no evidence of myocardial infarction, we postulate that coronary spasm occurred resulting in heart block and subsequent asystole. Bagni and colleagues reported a similar experience in a 39-year-old woman who received 500 µg intramuscular sulprostone 16 . The woman, a heavy smoker, developed angina and her ECG showed sinus bradycardia, second and third degree atrioventricular block as well as ST segment changes. This was successfully treated with intravenous nitroglycerin therapy. There was no increase in cardiac enzymes. Subsequent exercise stress tests were normal and the patient refused a coronary angiogram. The authors hypothesize that the sulprostone either had a dipyridamole-like effect or that it induced a paradoxical coronary spasm.
Fliers et al reported a case of myocardial infarction in a healthy 32-year-old woman when sulprostone was administered for induction of labour 14 . The patient developed anteroseptal myocardial infarction (creatine kinase 2300 U/l, aspartate aminotransferase 354 U/l). They did not report whether the patient had arrythmias during the episode. A coronary angiogram done a month later revealed normal coronaries. They postulated that the infarction was due to coronary spasm.
The role of prostaglandins in cardiac disease is controversial although it is known that several prostaglandins are synthesized and released by the heart and coronary vessels 17 . There is experimental evidence that prostaglandins affect coronary tone in isolated coronary artery strips and perfused hearts 18 .
More recent evidence suggests a physiological role for coronary prostaglandins in coronary vascular response to sympathetic stimulation in non-ischaemic patients 16 .
This case illustrates the problem of sulprostone administered during anaesthesia for post partum haemorrhage. Although the intravenous dose of 30 µg sulprostone over five minutes was within the manufacturer's recommendation of 500 µg/hr (8.3 µg/min), it is likely that this dose was excessive as intramyometrial sulprostone 500 µg was administered during the same period 13 .
